RNA Fragmentation and Sequencing (RF-Seq): Cost-Effective, Time-Efficient, and High-Throughput 3' mRNA Sequencing Library Construction in a Single Tube.
Over the past decade, transcriptomic studies using next-generation sequencing (NGS)-based RNA sequencing (RNA-Seq) have greatly contributed to characterizing biochemical and physiological changes in cells and tissues across organisms and experimental conditions. Critical steps in RNA-Seq include the preparation of the sequencing library from extracted RNA. Currently, a large panoply of RNA-Seq kits are commercially available. In these kits, conversion of RNA into a sequencing library involves multiple steps, which are labor-intensive, and cost per sample for library preparation may limit routine use of RNA-Seq. Here we describe a simple method for RNA-Seq library construction, referred to as RNA Fragmentation and Sequencing (RF-Seq). RF-Seq requires as little as 10 ng of total RNA and facilitates the sequencing of the 3' end of mRNAs. RF-Seq involves the fragmentation of total RNA followed by reverse transcription in presence of the oligo(dT) primer/template switch oligonucleotide and a sample barcoding/enrichment within a single PCR tube/well. The sample barcoding/enrichment step provides more flexibility for individual sample handling. The use of just twenty orthogonal Illumina TruSeq HT barcoding primers facilitates the preparation of 96 uniquely labeled RF-Seq libraries in a single 96-well PCR plate. Twelve RF-Seq libraries can be prepared within 4 hr, with an approximate cost of $10/sample. We provide an example of using RF-Seq to measure gene expression upon activation of an innate immune pathway using STING activator in human blood cells, highlighting the potential usefulness of the proposed method in routine transcriptomic applications such as high-throughput drug screening and/or preclinical toxicity assays. © 2019 by John Wiley & Sons, Inc. Basic Protocol: RNA fragmentation and sequencing (RF-Seq): Cost-effective, time-efficient, and high-throughput 3' mRNA sequencing library construction in a single tube.